ABSTRACT. This paper introduces some definitions of a concept of local compactness in approach spaces. The basic relationships between these concepts is studied, and measures of local compactness are defined.
INTRODUCTION
The purpose of this paper is to introduce and study some reasonable definitions of a concept of local compactness in approach spaces. The search for the right notion if such a uniquely determined generalization exists is motivated, not only by the obvious fact that local compactness is an important and natural concept in topology and hence, as has been made clear by the development of the theory so far, will be equally important in approach spaces, but more specifically it is motivated by the search for a description of the exponential objects in AP. In [1] this problem was successfully solved in PRAP, the category of pre-approach spaces. As is well-known however the situation in TOP as compared to PRTOP, the category of pretopological spaces, is considerably more complicated, and the same pattern presents itself in the theory of approach spaces. The link between notions of local compactness and exponential object in AP will be the topic of forthcoming work. Unrelated to this problem however, we found that there are a number of intuitively appealing concepts in AP which have nice properties and which even allow for quantification in the way Kuratowski's and Hausdorff's measures of non-compactness quantify the topological notion of compactness. In this first part of our paper we concentrate on a basic study of local compactness concepts and their relationship.
PRELIMINARIES
Given a set X we denote its power set by 2 x and the set of its finite subsets by 2 (x). We recall those concepts and results from Lowen [2, 3] [3] ) conditions: 
with obvious basis consisting of the single element d(x, .). As to be expected the associated distance is given by 6(x, A) infaea d(x, a).
As for topological spaces a convergence theory can be developed in AP (see E. and R. Lowen [5, 6] for more details). The difference with topological spaces however is that with each filter and each point we can give a distance the point "is away from being a limit point" of the filter. Precisely this goes as follows. Given a set X, F(X) is the set of all filters on X; if " E F(X), then U(') is the set of all ultrafilters finer than '. If C 2 x then stackx := {B C X G E G c B}, 1. If (X,A) and (X',A') are approach spaces and f (X,A) (X',A') is a surjective contraction then #e(X') < #e(X).
2. If (X, Aj)Ij is a family of approach spaces then 3 . SOME NOTIONS OF LOCAL COMPACTNESS IN AP In this section we will define some notions of local compactness and basis-local compactness in AP, which on topological spaces coincide with the topological notions of local compactness and basis-local compactness. We will denote the notions of local compactness by LCn where n is a number between 1 and 5, and the associated notions of basis-local compactness likewise by BLCn. ({ < 6}) < .
(X,'4) is LC4 if and only if
VxX,'v'e>O: inf (F)<e,
where ))e(x):= stack {{iv < } iv '4(x)}. The following inualities can eily be check. In E. and R. Lowen [6] 
